were computed from 420 J/V traces for both SP-open and SP-closed.
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Figure S4: X-ray photoemission spectra of the N 1s (left) and S 2p (right) core level regions of a SAM formed under different concentrations (10 −5 M and 10 −4 M) on Au TS . In the N 1s core level region (left) top curve (black) only spiropyran contributions were observed, namely the indoline nitrogen contribution at 399.6 eV and the nitro peak at 406.2 eV. After exposure to UV light a new component at 400.9 eV was observed (green and blue) originating from the indoline part of the ring-opened merocyanine form in different concentrations at 10 −4 and 10 −5 M (U V − 10 −4 and U V − 10 −5 ). The S 2p core level region (right) contains two doublets, one with maximum at 161.8 eV, which is indicative of a chemisorbed species and one with a maximum at 163.6 eV, which is characteristic of dimerized or physisorbed species.
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Figure S5: X-ray photoemission spectra of of the N 1s (a) and S 2p (b) core level regions of SAMs of SP on Au TS formed from 10 −4 M ethanol solutions before (1) and after (2) J/V measurements with EGaIn top contacts. These spectra are both for SP-closed before any exposure to UV light. The N 1s spectra are identical before and after the J/V sweeps, indicating that no electrochemically-induced dimerization takes place. The change in the area of the S 2p peaks is within error; the spectra otherwise indicate no change to the Au-S anchoring groups. Taken together, these data show that J/V sweeps (at least up to ±1 V) have no measurable impact on the structure or composition of the SAMs. 
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Figure S6: X-ray photoemission spectra of the N 1s core level region of a SAM of SP after the 1st reversible switching cycle. The peak at 401.1 eV (attributable to (N + )) indicates that after one complete cycle 15% of the switches changed irreversibly. | (conductance, Y-axis) versus potential (in V, X-axis). The colors correspond to the frequencies of the histograms; lighter colors indicate higher frequencies. The uniform, positive curvature of these plots is an indication that the mechanism of charge transport is non-resonant tunneling and is not mediated by defects are other artifacts.
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